ABSTRACT
Introduction
. Consequently, the bioavailability of Therefore, the aim of this work was to gain insight into the fate and behavior of diuron 82 in the soil-water system, regarding its adsorption-desorption, transport and Hungary. Seven different soils from southwestern Spain were employed in this study.
95
Soil analysis were performed on air-dry soil sieved at 2 mm. They were taken from the 96 superficial horizon (0-20 cm) and analyzed for pH in saturated paste, total carbonate 
114
The difference in herbicide concentration between the initial and final equilibrium Desorption experiments were performed after adsorption equilibrium had been reached 
Leaching experiments in soils columns

139
Leaching experiments were done in duplicate for two selected soils (Soil 1 and soil 7), 140 which were chosen for being the most different in their properties from each other.
141
Homogeneous soil columns were prepared by packing the soil gently and uniformly in 145 to achieve 16 cm occupied by soil. The top of these columns was covered with glass 146 wool to prevent disturbance of the soil by the input liquid.
147
In a preliminary experiment, soil columns were first saturated by capillarity with 148 distilled water to obtain a soil moisture content of 100% of the field capacity. The 149 difference between the weight of the saturated soil column and its dry weight was used 150 to determine the pore volume (35 ml for soil 1, 47 ml for soil 7).
151
Technical diuron equivalent to 5 mg kg and hence, under our conditions, it represents adsorption at low adsorbate concentration.
219
The K f ranged between 0.60 and 14.3 for the soils 7 and 6, respectively, indicating a 220 strong influence of soil properties on diuron adsorption.
221
As commented in previous published works (Villaverde et To confirm the most relevant parameters to predict diuron adsorption, including 270 amorphous oxides presented in Table 1 , statistical approach studies were carried out.
271
Initially, the selected 7 soils were included in the prediction model, and after that, only 272 5 soils were studied, excluding soils 2 and 6, that is, those soils with the highest 273 amorphous oxides content. shown in Appendix (Fig. 1) and the results are summarised in Table 4 . Diuron Table   316 2), that is, the higher the K f , the lower the percentage of diuron removed from the soil.
274
317
The only exception was soil 2 that had the highest TAO percentage and especially in 318 large amounts of amorphous Al 2 O 3 (Table 1) .
319
Diuron desorption isotherms using a solution of HPBCD was carried out using 10 times 
332
That is an advantage of HPBCD to decontaminate soils. process.
341
Two soils (1 and 7) were selected, due to the differences in soil properties to study the in the soil columns with the highest OM content (6.6%), a similar behaviour to that 362 observed in soil 1.
363 Table 5 also shows the distribution of diuron residues in the soil columns as a function
364
of column depth, after completion of leaching assay. Diuron residues extracted from 365 soil 7 at each soil depth were low due to the large amounts previously eluted, both in the 366 absence and the presence of HPBCD.
367
In soil 1, a high amount of diuron residues was extracted from the upper two segments (Table 5) .
373
These results indicate that the HPBCD did not cause an increasing leaching of the 374 herbicide in soils of very different properties, and it is considered an advantage because 375 there will be a decrease in the risks of groundwater contamination by leaching when 376 using the appropriate concentration of HPBCD in bioremediation processes. 
385
The aim of this study was to determine the potential capacity of soil natural attenuation 386 for the pollutant diuron, concluding that the soil was not able to mineralise the herbicide 387 without being assisted by the addition of biostimulants. (Table 6 ). DT 50 was also drastically reduced in all cases, being remarkable also the case 414 of soil 5, which showed a 25 times lower value regarding to the single addition of SNs
415
( Table 6 ). The lag phase was significantly reduced when using HPBCD in soil 4, but in 416 soils 6 and 7 an inverse effect was observed, which can be explained by competition 417 between the herbicide and HPBCD as carbon sources for the soil flora, due to the 418 biodegradability of HPBCD (Fenyvesi et al., 2005) .
419
In conclusion, these results showed that the application of HPBCD leads to an increase Supplementary data associated with this article can be found in the online version. 
